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Global climate change, w}wthcr from natural or man-made causes, can
bc expected to leacl  to changes in the Earth’s rotation, General
Circulation Models (CKMS)  of the atmosphere that have been used to
study the effects of c.hangcs in the amount of atrnosphe.ric greenhouse.
gasses  gemrally  predict the globally average.d tmpcraturc  to increase
by 10- 4°C during the next century. ‘J’his  temperature increase is not
expcctcd  to occur uniformly over the globe, but should exhibit
rcgimal  variations. ‘J’his  changing atmospheric temperature fic]d will
cause changes in the atn~ospheric wind field and hence. in the
atmospheric angular monlcntum  (AAM). Since the angular
momemtum  of the atlllos~)llcrc-sc>li(l  Itarlh systcm  is conserved, a
tl~crl~~ally-ir~d~lce(l  change.  in the AAM will cause consequent changes
in the rotation of the solid l;arlh.

As the temperature inc.rcascs, the sea ICVC1 should rise duc to a
combination of thermal expansion of the existing water in the seas,
and to an incre.asc  in the mass of the. water in the seas due to the
melting of glaciers ancl ice sheets. Recent  analyses of tide. gauge,  data
indicalc  that the sea level has incrc.ased by about 1--2 mnl/yr  for the
past 80 years or so. ~oLJgh]y ha]f this increase, is thought to be. duc to
thcm]”al  expansion, with the rcmainde.r  due to increasing water mass.
As the. glaciers and icc sheets melt, the load cm the. 1~.arth’s  crust and
mantle dccrcases with a cmmqucnt rehouncl  of the crust and mantle
beneath the. glaciers and icc sheets. Similarly, as additional mass is
added to the seas, the ]oad oJl the crust and mantle  bc.ne.ath the. seas
increases with a emscqucnt  depression of the. oceanic crust and
mantle. ‘J’his change in the shape of the ]tarlh’s crust and mant]c,
along  with the redistribution of the water mass from the glaciers and
icc she.cts  into the ocean basins, causes the F2irlh’s mass distribution
to change, which, by cle.finition,  causes the llarth’s inertia tensor to
change, and }Mm,  by conservation of angular nlonwnturn,  cxiuses  the
llarth’s rotation to change.

These. expected effects of global ct imatc change and t}~cir influence. on
the ILarth’s  rotation will bc. rcvicwcd with particular emphasis on
whct}~cr  or not they can bc dt!tcctcd in the observatims  of the rotation
of the solid ]kifth.
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Global climate change, whether from natural m man-made causes, can
be expected to lead to changes in the Earth’s rotation. Ge.ncral
Circulation Models (CXMS)  of the atmosphere. that have been used to
stud y the effects of changes iJI the amount of atmospheric greenhouse
gasses generally predict the globally  averaged temperature to increase
by 10-- 4°C during the next cemtury. ‘1’his temperature increase is not
expected to occur uniform 1 y over the globe, hut s}muld exhibit
regional variations. ‘J’his  changing atmospheric temperature field will
cause changes in the. atmospheric wind field an(l hence. in t}~e
atmospheric angular n]omcntum  (AAM). Since the angular
nlomcntum  of the atil~os~ollcrc-s{)li(l  Itarth system is conserved, H
tl~crl~~ally-il~ci~lce(l  change  in the AAM will cause consequent changes
in the rotation oft he, solid I larth.

As the. temperature increases, the sca level should rise duc to a
combination of thermal expansion of the existing water in the seas,
and to an increase in the. mass of the v’atcr in the seas due to the,
melting of glaciers and ice shec.ts. Recent analyses of tide &Iuge  data
indicate that the sea level  has increased by shout ]--2 n~nl/yr  for the
past 80 years or so. Roughly half this increase is thought to he due to
thcrnla] expansion, with tlm remainder due to increasing wtitcr mass.
As the. glaciers  and ice sheets me]t, the load on the ILarth’s CrLISt and
mantle. (Ie.creases with a consequent rebound of the. crust and mantle
hcneath  the glaciers and ice slwcts, Similarly, as additional mass is
added to the seas, the loa(i  on the crust and mantle. beneath t}m seas
increases with a consequent depression of the oceanic crust and
mantle. This change. in the shape. of the. I:,arth(s crust and mantle,
along with the redistribution of the water mass from the glaciers ancl
ice sheets  into the owan  hasins, causes the Earth’s mass distribution
to change, which, hy definition, causes the };arth’s  inertia tensor to
change, and hence, by conservation of angu]ar  nmmntum, causes the
lhrlh’s rotation to change.

These expcctcd  effects of global cl imatc change and their influence on
the ]}arth’s rotation will bc reviewed with particular emphasis on
whether or not they can bc cictecteci  in the ohscrva t ions of the rota t ion
of the solid I:lirth.


